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IMAGE FORMING APPARATUS 

CROSS REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 USC 119 of Japanese Patent 
Application No. 2000-124335 filed in JPO on April 25, 2000, the entire disclosure of 
which is incorporated herein hy reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention generally relates to an image forming- apparatus 
that is incorporated in a facsimile machine having no photocopy function, a 
facsimile machine having a photocopy function and the like, and more particularly 
to such image forming apparatus that is characterized by its paper selection. 

Description of the Related Art 

[0003] An image forming apparatus, which is represented by a facsimile 
machine having a photocopy function, selects a recording sheet from paper cassettes 
and prints image data on the selected sheet when making a photocopy or receiving 
image data from a remote machine. The image forming apparatus selects the 
sheet in accordance with the size of the image data on an original document or that 
of the received image data. If a so-called automatic rotation mode, which 
automatically turns the image data 90 degrees, is turned on, the image forming 
apparatus also considers the turned image when selecting the recording sheet. 
Specifically, if image data is printable on a sheet of paper as a result of turning, the 
image forming apparatus turns the image and prints it. 

[0004] When the image forming apparatus can synthesize image data of one 
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page with image data of another page and print the synthesized image on a single 
sheet of paper, i.e., when a page synthesis (or combine) mode is turned on, it does 
not use two sheets of paper; it combines two-page worth image data and prints it on 
a single sheet of paper. 

[0005] Referring to Figure 17A of the accompanying drawings, it should be 
assumed here that the image forming apparatus receives two pages of image data, 
and the length of the image data in each page is greater than the half of the letter 
size but smaller than the half of the legal size. If a first paper cassette holds 
sheets of legal size and a second paper cassette holds sheets of letter size, the image 
forming apparatus selects the second cassette and uses two sheets of letter- size 
paper to print the two-page worth image data. As a result, an approximate half of 
each of the letter-size paper is left as a margin (or a white area). This wastes the 
paper. 

[0006] Referring to Figure 17B, let's assume now that the image forming 
apparatus receives two-page-worth data, of which image data length in each page is 
shorter than the half letter size. If the first paper cassette holds the legal size 
paper and the second paper cassette holds the half letter size paper, the received 
images are combined and printed on a single sheet of legal size paper. Accordingly, 
a margin is left in the second half of the recording sheet (legal size paper). This 
also wastes the paper. 

SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to provide an image forming 
apparatus that can select a most appropriate recording sheet. 

[0008] According to one aspect of the present invention, there is provided an 
image forming apparatus for printing one or two images on one or more recording 
sheets supplied from a particular paper cassette, including a plurality of paper 
cassettes for storing recording sheets respectively, at least one first memory table 
for memorizing a plurality of print types in a predetermined order from a highest 
priority to a lowest priority, a second memory table for memorizing a plurality of 
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comparative print types which are to be compared with the plurality of print types 
respectively, and a controUer for selecting a first paper cassette that stores 
recording sheets suited to print an image and has a print type of possible highest 
priority in the respective first memory table, for selecting a second paper cassette 
that stores recording sheets suited to print the image and has a comparative print 
type to be compared with the print type of the first paper cassette in the second 
memory table, and for selecting one of the first and second paper cassettes based on 
a predetermined criterion as an ultimate paper cassette. The image forming 
apparatus may further include a printer for printing the image on one or more 
recording sheets supplied from the ultimate paper cassette. 

[0009] The above mentioned at least one first memory table may include a 
memory table prepared for a first printing mode adapted to preferably print the 
image at 100% magnification and another memory table prepared for a second 
printing mode adapted to preferably print the image on a single recording sheet. 
'In the second printing mode, the image may be reduced for printing and/or two 
images may be combined and printed on a single recording sheet. 

[00 10] The predetermined criterion may be selecting a paper cassette that stores 
recording sheets of smaller size. 

[001 1] If there are more than one first paper cassette, the controUer may select 
one among them that can print the image at a reduction ratio closest to 100%. 
Likewise, if there are more than one second paper cassette, the controUer may 
•select one that can print the image at a reduction ratio closest to 100%. 

[0012] If the reduction ratios of the respective first paper cassettes are the same, 
the controUer may select a paper cassette that stores recording sheets of smaUest 
size. If the reduction ratios of the respective second paper cassettes are the same, 
the controUer may select a paper cassette that stores recording sheets of smaUest 
size. 



[0013] If the paper sizes of the respective first paper cassettes are the same, the 
controller may select a paper cassette that can print the image without turning the 
image. If the paper sizes of the respective second paper cassettes are the same, the 
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controller may select a paper cassette that can print the image without turning. 

[0014] The controller may select a paper cassette that leaves a smallest margin 
on the recording sheet upon printing the image when it selects the first and second 
paper cassettes from the first and second memory tables respectively. 

[0015] If there are more than one first paper cassette, the controller may select 
a paper cassette that stores recording sheets of smallest width. If there are more 
than one second paper cassette, the controller may select one that stores recording 
sheets of smallest width. 

[0016] If there are more than one first paper cassette, the controller may select 
a paper cassette that can print the image in a single recording sheet even if a 100% 
magnification preferred mode is selected. If there are more than one second paper 
cassette, the controller may select a paper cassette that can print the image in a 
single recording sheet even if a 100% magnification preferred mode is selected. 

[0017] If there is no comparative print type in the second memory table, the 
controller selects the first paper cassette as the ultimate paper cassette. 

[0018] According to another aspect of the present invention, there is provided a 
method for printing an image on one or more recording sheets supplied from a 
particular paper cassette including the steps of providing a plurality of paper 
cassettes to store recording sheets, providing at least one first memory table to 
memorize a plurality of print types from a highest priority to a lowest priority, 
providing a second memory table to memorize a plurality of comparative print types, 
selecting a first paper cassette that stores recording sheets suited to print an image 
and has a print type of possible highest priority in the respective first memory table, 
selecting a second paper cassette that stores recording sheets suited to print the 
image and has a comparative print type to be compared with the print type of the 
first paper cassette in the second memory table, selecting one of the first and second 
paper cassettes based on a predetermined criterion as an ultimate paper cassette, 
and printing the image on one or more recording sheets supplied from the ultimate 
paper cassette. 
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[0019] Additional objects, benefits, aspects and advantages of the present 
invention will become apparent to those skilled in the art to which the present 
invention pertains from the subsequent detailed description and the appended 
claims, taken in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 



[0020] Figure 1 is a block diagram showing a structure of facsimile machine 
having a photocopy function according to the present invention; 



[002 1] Figure 2A illustrates a print type "JUST- 1 PAGE"; 



[0022] Figure 2B illustrates a print type "JUST -HALF "PAGE"; 

[0023] Figure 2C illustrates a print type "SEMI- JUST- 1 -PAGE"; 

[0024] Figure 2D illustrates a print type "SEMI- JUST-HALF PAGE"; 

[0025] Figure 3A illustrates a print type "HALF-PAGE"; 

[0026] Figure 3B illustrates a print type "1-PAGE"; 

[0027] Figure 3C illustrates a print type "LONG-PAGE"; 

[0028] Figure 4A illustrates a print type "REDUCED- JUST- 1 -PAGE"; 

[0029] Figure 4B illustrates a print type "REDUCED- 1 -PAGE";; 

[0030] Figure 4C illustrates a print type "REDUCED- JUST-HALF-PAGE"; 

[0031] Figure 5A illustrates a print type "REDUCED-HALF-PAGE"; 

[0032] Figure 5B illustrates a print type "REDUCED-PAGE"; 
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[0033] Figure 6A illustrates the order of priority with respect to the print type 
in a 100% magnification preferred mode; 

[0034] Figure 6B illustrates the order of priority in a one-page -printing 
preferred mode; 

[0035] Figure 7 illustrates a consideration table; 

[0036] Figure 8A illustrates when image data is printed on legal size paper; 
[0037] Figure 8B illustrates when the image data is printed on letter size paper; 
[0038] Figure 9A illustrates when the image data is printed on the legal size 



paper 



[0039] Figure 9B illustrates when the image data is printed on half letter size 



paperi 



[0040] Figure 10A illustrates when the image data is printed on B4 size paper; 
[0041] Figure 10B illustrates when the image data is printed on A4 size paper; 
[0042] Figure 11A illustrates when the image data is printed on the B4 size 



paper; 



[0043] Figure 1 IB illustrates when the image data is printed on A3 size paper; 
[0044] Figure 12A illustrates when the image data is printed on the legal size 



paper 



[0045] Figure 12B illustrates when the image data is printed on the letter size 
paper,' 

[0046] Figure 13A illustrates when the image data is printed on the legal size 



paper 



[0047] Figure 13B illustrates when the image data is printed on the half letter 
size paper," 

[0048] Figures 14 through 16 in combination illustrate a flowchart to select a 
paper cassette to be utilized for printing the image data, and specifically Figure 14 
illustrates a flowchart segment for deciding a first cassette candidate, Figure 15 
illustrates a flowchart segment for deciding a second cassette candidate, and Figure 
16 illustrates a flowchart segment for selecting one of the first and second 
candidates as an ultimate cassette; 

[0049] Figure 17A illustrates when the image data is printed on the letter size 
paper according to a conventional technique; and 

[0050] Figure 17B illustrates when the image data is printed on the legal size 
paper according to the conventional technique. 



DETAILED DESCRIPTION OF THE INVENTION 

[0051] Embodiments of the present invention will now be described in reference 
to the accompanying drawings. A facsimile machine having a photocopy function 
is taken as an example of image forming apparatus of the invention in the following 
description. 

General Structure- 

[0052] Referring to Figure 1, a facsimile machine having a photocopy function 1 
includes MPU 10, ROM 20, RAM 30, scanner 40, recorder (printer) 50, operation 
panel (control panel) 60, display 70, image memory 80, codec 90, modem 100 and 
NCU 110. These hardware elements are connected to each other by a bus 120. 

[0053] MPU 10 controls the hardware elements of the facsimile machine 1. 
ROM 20 stores programs needed to control the facsimile machine 1. RAM 30 
temporarily stores various information related to the facsimile machine 1. 
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[0054] The scanner 40 reads image data on an original document and outputs 
black-white binary image data. The printer 50 is a photographic printer and 
prints image data received from a remote facsimile machine or the like and that 
scanned by the scanner 40 during the copy operation on a recording sheet. The 
printer 50 includes a first paper cassette 51 located in an upper area of a facsimile 
machine frame, a second paper cassette 52 in an intermediate area, and a third 
paper cassette 53 in a lower area. The first to third paper cassettes 51 to 53 are 
equipped with size sensors 51a to 53a to detect paper sizes respectively. When 
recording sheets are loaded into the first to third paper cassettes 51 to 53, the size 
sensors 51a to 53a detect the sheet sizes. Detection signals are sent to MPU 10 
from the paper size sensors. 

[0055] The operation panel 60 has a fax/copy key 61 to select a fax or copy mode, 
a one touch speed dial key 62 to allow an operator to select (or dial) a registered 
facsimile number by simply touching the key, numeric keys 63 including 0 to 9 as 
well as * and # for inputting a telephone number or the number of copy, a start key 
64 for starting a scanning operation, etc. Further, the operation panel 60 has 
another mode selection key 65 for selecting one of an automatic rotation mode 
which automatically turns image data, a page synthesis mode for combining two 
pages of image data and printing it on a single recording sheet, and a 100% 
magnification preference mode for prioritizing printing of image data at 100% 
magnification or a one page preference mode for prioritizing printing of image data 
on a single sheet of paper. 

[0056] The display 70 includes LCD to display various information such as 
operating conditions of the facsimile machine 1. 

[0057] The image memory 80 temporarily stores image data received from a 
remote machine and scanned by the scanner 40. The codec 90 encodes image data 
scanned by the scanner 40 by MH, MR or MMR method for image data 
transmission. The codec 90 also decodes received image data. 

[0058] The modem 100 modulates and demodulates data received and to be sent, 
according to V.17, V.27ter or V.29 defined in the facsimile data transmission control 
procedures in ITU-T Recommendations T.30. NCU 10 controls connection to a 
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telephone line L, and detects transmission and reception of a dialing signal 
corresponding to a telephone number (or fax number) of a remote party. 

[0059] It should be noted that MPU 10, ROM 20 and RAM 30 constitute in 
combination a controller in the claims. 

Print Types- 

[0060] Next, various print types will be described in reference to Figures 2A 
through 5B. The print types are categorized as shown below based on how image 
data is printed on a recording sheet when the image data size is reduced (less than 
100% magnification) or not reduced (100% magnification). 

[0061] (1) JUST- 1-PAGE 

As shown in Figure 2A, it refers to a case where the length and width of one 
page of image data match those of a recording sheet when one page of image data is 
printed at 100% magnification. The single-dot chain-line indicates the center of 
the sheet, and the shading indicates the image data. 

[0062] (2) JUST-HALFPAGE 

As illustrated in Figure 2B, one page of image data is printed on a recording 
sheet at 100% magnification, the width of the image data is equal to that of the 
recording sheet and the length of the image data is a half of the recording sheet in 
this print type. 

[0063] (3) SEMI- JUST- 1-PAGE 

As shown in Figure 2C, one page of image data is printed on a recording 
sheet at 100% magnification, the width of the image data is equal to the recording 
sheet and the length of the image data is greater than a half of the recording sheet 
length but smaller than the two halves. 

[0064] (4) SEMI-JUST-HALF-PAGE 

As shown in Figure 2D, one page of image data is printed on a recording 
sheet at 100% magnification, the width of the image data matches to the recording 
sheet and the length of the image data is smaller than the half of the recording 
sheet. 
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[0065] (5) HALF-PAGE 

As shown in Figure 3A, if one page of image data is printed on a recording 
sheet at 100% magnification, the width of the image data is smaller than the 
recording sheet and the length of the image data is less than the half of the 
recording sheet. 

[0066] (6) 1-PAGE 

As shown in Figure 3B, if one page of image data is printed on a recording 
sheet at 100% magnification, the width of the image data is smaller than the 
recording sheet and the length of the image data is between one and two halves of 
the recording sheet length. 

[0067] (7) LONG-PAGE 

As shown in Figure 3C, if one page of image data is printed at 100% 
magnification, the image data spans a plurality of recording sheets. 

[0068] (8) REDUCED - JUST- 1 -PAGE 

As depicted in Figure 4A, if one page of image data is printed on a recording 
sheet at less than 100% magnification, the width and length of the image data 
match those of the recording sheet. 

[0069] (9) REDUCED -1 PAGE 

As depicted in Figure 4B, if one page of image data is reduced and printed on 
a recording sheet, both the width and length of the image data are smaller than the 
recording sheet. 

[0070] (10) REDUCED-JUST-HALF-PAGE 

As depicted in Figure 4C, if one page of image data is reduced and printed on 
a recording sheet, the width of the image data is equal to the recording sheet and 
the length of the image data is smaller than the half of the recording sheet. 

[0071] (11) REDUCED-HALF-PAGE 

As shown in Figure 5A, if one page of image data is reduced and printed on a 
recording sheet, the width of the image data are smaller than the recording sheet 
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and the length of the image data is smaller than the half of the recording sheet. 

[0072] (12) REDUCED -PAGE 

As shown in Figure 5B, if one page of image data is reduced and printed, the 
image data spans a plurality of recording sheets. 

Order of Prefer ence: 

[0073] Now, a mode for giving priority to 100% magnification printing and a 
mode for giving priority to one page printing will be described in reference to 
Figures 6A and 6B. Specifically, the order of priority with respect to the print 
types in each of these modes will be described. 

[0074] (1) 100% Magnification Preferred Mode 

As illustrated in a first table of print types PT1 of Figure 6A, the order of 
priority of the paper cassettes based on the print type is determined in the terms of 
"paper width", "100% magnification", and "reduction" from the highest priority if 
the 100% magnification preferred mode is selected. 

[0075] (2) One Page Preferred Mode 

As illustrated in a second print type table PT2 of Figure 6B, the order of 
priority of the paper cassettes based on the print type is determined in the terms of 
"paper width", "reduction" and "100% magnification" from the highest priority if the 
one page preferred mode is selected. 

Consideration Table- 

[0076] Referring to Figures 7 to 13B, necessity of a consideration table T shown 
in Figure 7 will be discussed. 

[0077] (A) SEMI JUST-HALF-PAGE VS. SEMI- JUST-1-PAGE 

As precondition, the automatic turn mode is turned on or off, and the page 
synthesis mode is on. 

[0078] (A- 1) As illustrated in Figures 8A and 8B, let's assume here that two 
pages of image data are received, and the width of each page of image data is equal 
to a short side of the legal size (letter size), and the length of each page of image 
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data is longer than the half of the letter size length but shorter than the half of the 
legal size length. 

[0079] In this instance, if the first paper cassette holds sheets of legal size and 
the second paper cassette holds sheets of letter size, the print type of the first paper 
cassette is "SEMI-JUST-HALF-PAGE" and that of the second paper cassette is 
"SEMI- JUST- 1-PAGE". 

[0080] As shown in Figure 8A, when the first paper cassette is selected, the two 
pages of image data are combined with each other and printed on a single sheet of 
legal size since the page synthesis mode is turned on. 

[0081] On the other hand, when the second paper cassette is selected as shown 
in Figure 8B, the two pages of image data are printed on two sheets of letter size. 

[0082] Here, if the white portion (margin) left in the recording sheet when the 
image data is printed on the single sheet of legal size is compared with that left 
when the image data is printed on the two sheets of letter size, the former margin is 
smaller. In other words, synthesizing the two pages of image data and printing it 
on single legal size paper result in reduction of wasted paper (or effective use of 
recording sheets). 

[0083] (A-2) Referring to Figures 9A and 9B, let's assume that the facsimile 
machine 1 receives two pages of image data, and the width of each page of image 
data is equal to the short side of the legal size (letter size) and the length is shorter 
than the half letter size. It should be noted that the half letter size is sometimes 
referred to as invoice size. 

[0084] If the first paper cassette holds sheets of legal size and the second paper 
cassette holds sheets of half letter size, the print type of the first paper cassette is 
"SEMI-JUST-HALF-PAGE" and that of the second paper cassette is 
"SEMI- JUST- 1-PAGE". 

[0085] As shown in Figure 9A, when the first paper cassette is selected, the two 
pages of image data are combined and printed on a single sheet of legal size since 
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the page synthesis mode is turned on. 

[0086] On the other hand, when the second paper cassette is selected as shown 
in Figure 9B, the two pages of image data are printed on two sheets of half letter 
size. 

[0087] If the margin left in the recording sheet when the image data is printed 
on the single sheet of legal size is compared with that left when the image data is 
printed on the two sheets of half letter size, the latter margin is smaller. In other 
words, printing the two pages of image data on the two sheets of half letter size 
reduces wasted paper. 

[0088] Therefore, after the print types of all the paper cassettes are decided, the 
print type "SEMI- JUST- 1-PAGE" should be considered if the print type "SEMI- 
JUST-HALF-PAGE" is available. 

[0089] (B) SEMI-JUST- 1-PAGE VS. 1-PAGE 

As precondition, the automatic turn mode is turned on, and the page 
synthesis mode is off. 

[0090] (B-l) As illustrated in Figures 10A and 10B, it should be assumed that 
the facsimile machine 1 receives image data of B5 size lengthwise. 

[0091] In this instance, if the first paper cassette holds recording sheets of B4 
size and the second paper cassette holds sheets of A4 size, the print type of the first 
paper cassette is "SEMI- JUST- 1-PAGE" since the page synthesis mode is turned off, 
and that of the second paper cassette is "1-PAGE" since the automatic turn mode is 
turned on. 

[0092] As shown in Figure 10A, when the first paper cassette is selected, the 
image data is printed on a single sheet of B4 size paper. 

[0093] On the other hand, when the second paper cassette is selected as shown 
in Figure 10B, the image data is printed on the A4 size paper. 
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[0094] Here, if the margin left in the recording sheet is compared between when 
the image data is printed on the B4 size paper and the A4 size paper, the latter is 
smaller. In other words, use of A4 size paper reduces wasted paper. 

[0095] (B-2) Referring to Figures 11A and 11B, it should be assumed that the 
facsimile machine 1 receives image data of B5 size lengthwise. 

[0096] If the first paper cassette holds sheets of B4 size and the second paper 
cassette holds sheets of A3 size, the print type of the first paper cassette is 
"SEMI- JUST- 1 -PAGE" since the page combination mode is turned off and that of 
the second paper cassette is "1-PAGE" since the automatic turn mode is turned on. 

[0097] As shown in Figure 11A, when the first paper cassette is selected, the 
image data is printed on a sheet of B4 size. 

[0098] On the other hand, when the second paper cassette is selected as shown 
in Figure 1 IB, the image data is printed on a sheet of A3 size. 

[0099] If the margin left in the recording sheet when the image data is printed 
on the B4 paper is compared with that left when the image data is printed on the 
A3 paper, the former has a smaller margin. In other words, printing the image 
data on the B4 paper reduces wasted paper. 

[0100] Therefore, after the print types of all the paper cassettes are decided, the 
print type "1PAGE" should be considered if the print type "SEMI- JUST-1-PAGE" 
is available. 

[0101] (C) HALF-PAGE VS. 1-PAGE 

As precondition, the automatic turn mode is turned on, and the page 
synthesis mode is turned on. 

[0102] (C-l) As illustrated in Figures 12A and 12B, it should be assumed that 
a reduction ratio is fixedly set to 50%, the facsimile machine 1 receives two pages of 
image data, and the width of the image data in each page is equal to the short side 
of the legal size (letter size) and the length is longer than the letter size length but 
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shorter than the legal size length. 



[0103] In this instance, if the first paper cassette holds recording sheets of legal 
size and the second paper cassette holds sheets of letter size, the print type of the 
first paper cassette is "HALF-PAGE" and that of the second paper cassette is 
"1-PAGE". 

[0104] As shown in Figure 12A, when the first paper cassette is selected, the two 
pages of image data are combined and printed on a single sheet of legal size since 
the page synthesis mode is selected. 

[0105] On the other hand, when the second paper cassette is selected as shown 
in Figure 12B, the two pages of image data are printed on two sheets of letter size 
paper. 

[0106] Here, if the margin left in the recording sheet is compared between when 
the image data is printed on the single sheet of legal size paper and when the image 
data is printed on the two sheets of letter size paper, the former has a smaller 
margin. In other words, combining two pages of image data and printing it on the 
single sheet of legal size paper reduces wasted paper. 

[0107] (C-2) As illustrated in Figures 13A and 13B, it should be assumed that 
a fixed reduction ratio is set to 50%, the facsimile machine 1 receives two pages of 
image data, and the width of the image data in each page is equal to the short side 
of the legal size (letter size) and the length of the image data is shorter than the 
letter size length but longer than the half of the legal size length. 

[0108] In this instance, if the first paper cassette holds recording sheets of legal 
size and the second paper cassette holds sheets of half letter size, the print type of 
the first paper cassette is "HALF-PAGE" and that of the second paper cassette is 
"1-PAGE". 

[0109] As shown in Figure 13A, when the first paper cassette is selected, the two 
pages of image data are combined and printed on a single sheet of legal size since 
the page synthesis mode is selected. 
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[0110] On the other hand, when the second paper cassette is selected as shown 
in Figure 13B, the two pages of image data are printed on two sheets of half letter 
size paper. 

[01 11] If the margin left in the recording sheet is compared between when the 
image data is printed on the single sheet of legal size paper and when the image 
data is printed on the two sheets of half letter size paper, the latter has a smaller 
margin. In other words, printing the image data on the two sheets of half letter 
size paper reduces wasted paper. 

[0112] Therefore, after the print types of all the paper cassettes are decided, the 
print type "1-PAGE" should be considered if the print type "HALF-PAGE" is 
available. 

[0113] (D) LONG-PAGE VS. REDUCED-JUST-1-PAGE, REDUCED- 1 -PAGE, 
REDUCED -JUST-HALF-PAGE AND REDUCED -HALF -PAGE 

[0114] This has a different concept than the above described (A) to (C). 
Specifically, (A) to (C) are designed to reduce wasted paper, but (D) aims to prevent 
image data from being printed on a plurality of recording sheets. Image data is 
printed on a plurality of recording sheets so long as the print type of the paper 
cassette is "LONG-PAGE" and recording sheets are fed from that paper cassette if a 
100% magnification preferred mode is selected. 

[0115] However, even in the 100% magnification preferred mode, a user may 
want to have the image data printed on a single sheet of paper. 

[0116] In order to prevent the image data from being printed on a plurality of 
recording sheets in the 100% magnification preferred mode, the print types 
REDUCED- JUST- 1-PAGE, REDUCED- 1 -PAGE, REDUCED- JUST-HALF-PAGE 
and REDUCED-HALF-PAGE are considered after the print types of all the paper 
cassettes are decided if the print type LONG-PAGE is available. 

[0117] In other words, even if the 100% magnification preferred mode is selected, 
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the order of priority of LONG-PAGE is lowered to avoid the multiple-page printing. 
Specifically, the order of preference of LONG-PAGE is shifted to between 
REDUCED- JUST- 1-PAGE and REDUCED-PAGE in the 100% magnification 
preferred mode shown in Figure 6A. 

Cassette Selection : 

[0118] Next, the operation of the facsimile machine 1 to select a paper cassette 
when printing image data will be described in reference to flowcharts shown in 
Figures 14 to 16. The control depicted in these flowcharts are executed by MPU 10 
according to the programs stored in ROM 20. The table T shown in Figure 7 is 
stored in RAM 30. It should be assumed that either the 100% magnification 
preferred mode or the one-page -printing preferred mode is selected upon operations 
on the control panel 65. 

[0119] Referring to Figure 14, print types of all the paper cassettes (first to third 
paper cassettes) 51 to 53 are determined and stored in RAM 30 at Step SI. Thus, 
it is determined which one of the above described print types (l) through (12) the 
first, second and third cassettes 51, 52 and 53 respectively have when the image 
data is printed on one or more recording sheets at 100% magnification or a reduced 
scale. In this determination, the print types listed in Figure 6A (in the case of 
100% magnification preferred mode) or Figure 6B (in the case of one-page-printing 
preferred mode) are checked from the highest priority one. The print types decided 
for the paper cassettes 51 to 53 are then stored RAM 30 as mentioned earlier. For 
example, the print type of the first paper cassette 51 is determined to be 
JUST- 1-PAGE, that of the second paper cassette 52 is SEMI-JUST-HALF-PAGE 
and that of the third paper cassette 53 is JUST-HALF-PAGE, and these print type 
information is stored in RAM 30. 

[0120] At Step 2, the print type having the highest priority among those of the 
first to third paper cassettes 51 to 53 is chosen as a tentative print type. 
Specifically, if the 100% magnification preferred mode is selected, the print type of 
highest priority is chosen as the tentative print tyep based on the order of priority 
shown in Figure 6A, and if the one-page-printing preferred mode is selected, the 
print type of highest priority is chosen based on the preference order list shown in 
Figure 6B. 
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[0121] At Step 3, it is determined whether there are more than one tentative 
print type. Specifically, it is determined whether two or more cassettes have the 
same highest priority print type decided at Step S2. If the answer is yes, the 
program proceeds to Step S4. On the other hand, if there is only one tentative 
print type, the program proceeds to Step S9. 

[0122] At Step S4, it is determined whether the reduction ratios of the tentative 
print types are the same. This is a case where at least two of the first to third 
paper cassettes 51 to 53 store recording sheets of similar size. For example, the 
first paper cassette 51 stores A4 size sheets and the second paper cassette 52 stores 
letter size sheets, and the print type of each of the paper cassettes 51 and 52 is 
JUST- 1-PAGE. If the reduction ratios of these cassettes are the same, the 
program proceeds to Step S5. If not, the program proceeds to Step S8. 

[0123] At Step S5, it is determined whether the paper sizes of the paper 
cassettes are the same. If the answer is positive, the program proceeds to Step S6. 
If the answer is negative, the program proceeds to Step S7. 

[0124] At Step S6, one of the paper cassettes that stores recording sheets 
capable of printing the image data without turning the image data is selected. 
Even if the same sheets are stored in the paper cassettes, the directions of paper 
may differ from each other. For instance, the first paper cassette 51 stores the A4 
size paper lengthwise and the second paper cassette 52 stores the A4 size paper 
breadthwise. Thus, the paper cassette which does not require the image data to be 
turned is selected. 

[0125] At Step S7, one of the paper cassettes that stores sheets of the smallest 
size is selected. In other words, the paper cassette that stores sheets which leave 
the smallest margin is selected. It should be noted that the paper size can be 
construed as an effective area on a sheet for printing of an image. If the page 
synthesis mode is selected and page synthesis is carried out, a half of the recording 
sheet is the sheet size or effective area. When the received image data has a width 
equal to the short side of A4 size paper and a length shorter than the long side of A4 
size paper, and the first paper cassette 51 holds sheets of B4 size and the second 
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paper cassette 52 holds sheets of A4 size, then both of the first and second paper 
cassettes can be selected since the image data can be printed at 100% magnification. 
In this case, the print type of the first paper cassette 51 is 1-PAGE and that of the 
second paper cassette 52 is also 1-PAGE. Thus, the second paper cassette 52 
holding the smaller size sheets (i.e., A4 size) is selected. 

[0126] At Step S8, one of the paper cassettes that holds recording sheets capable 
of printing image data at a magnification closest to 100% is selected. This is 
because the printed image is close to the original image if the reduction ratio is 
close to 100%. If the received image data has A3 size, the first paper cassette 51 
holds B4 size paper and the second paper cassette holds A4 size paper, the A3 size 
original image can be printed on the B4 size paper at the reduction ratio of 86% and 
on the A4 size paper at the reduction ratio of 70%. The print type of the first paper 
cassette 51 is REDUCED - JUST- 1 -PAGE and that of the second paper cassette 52 is 
the same. In such a case, the first paper cassette 51 is selected since its reduction 
ratio (86%) is closer to 100%. 

[0127] At Step S9, since there is only one tentative print type, a paper cassette 
having that print type is selected. 

[0128] At Step S10, the paper cassette selected at Step S6, S7, S8 or S9 is stored 
in RAM 30 as the primary candidate. 

[0129] The program advances to Step 11 (Figure 15) after Step S10. 

[0130] At Step Sll, it is determined whether there is any comparative print 
type corresponding to the tentative print type decided at Step S2 (Figure 14) in the 
table T shown in Figure 7. If the answer is yes, the program proceeds to Step S12. 
If no, the program proceeds to Step S32 (Figure 16). 

[0131] At Step S12, the comparative print type is read out of the table T. 

[0132] At Step S13, it is determined whether there are more than one 
comparative print type. If there are a plurality of comparative print types, the 
program proceeds to Step S14. Otherwise, i.e., if there is only one print type for 



19 



comparison, the program proceeds to Step Sl9. 

[0133] At Step S14, it is determined whether the reduction ratios are the same. 
If yes, the program proceeds to Step S15. If no, the program proceeds to Step S18. 

[0134] At Step S15, it is determined whether the paper sizes are the same. If 
yes, the program proceeds to Step S16. Otherwise, the program proceeds to Step 
S17. 

[0135] At Step S16, a paper cassette that can print image data on a recording 
sheet without turning the image data is selected. If the received image data has a 
width equal to the short side of B4 size and a length longer than the long side of B4 
size, the first paper cassette 51 holds B4 size sheets, the second paper cassette 52 
holds A4 size lengthwise and the third paper cassette 53 holds A4 size breadthwise, 
then the print type of the first paper cassette 51 is LONG-PAGE, that of the second 
paper cassette 52 is REDUCED - 1 -PAGE and that of the third paper cassette 53 is 
also REDUCED- 1 -PAGE. It should be noted that if the received image data is 
slightly longer than a predetermined size and should be reduced for printing, the 
print type is determined to be REDUCED - 1 -PAGE in this embodiment. Since the 
print type of the first paper cassette 51, i.e., LONG-PAGE, is the tentative print 
type in the table T shown in Figure 7, the print type for comparison 
REDUCED- 1 -PAGE, which is the print type of the second and third paper cassettes 
52 and 53, is considered. However, it should be remembered that the second and 
third paper cassettes 52 and 53 hold the sheets of same size. Accordingly, the 
third paper cassette 53 holding the A4 size breadthwise is selected since it can print 
the image without turning the image data. 

[0136] At Step S17, a paper cassette that holds sheets of smaller size is selected. 
In other words, a paper cassette that holds sheets which leave a smaller margin is 
selected. If the received image data has a width equal to the letter size and a 
length shorter than the letter size by 11cm, the first paper cassette 51 holds legal 
size sheets, the second paper cassette 52 holds A4 size sheets and the third paper 
cassette 53 holds letter size sheets, the print type of the first cassette 51 is 
SEMI- JUST-HALF-PAGE, that of the second paper cassette 52 is SEMI- JUST- 1- 
PAGE and that of the third paper cassette 53 is also SEMI- JUST- 1-PAGE. Since 
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the print type of the first paper cassette 51 is the tentative print type shown in the 
table T, the print type for comparison SEMI-JUST-1-PAGE of the second and third 
paper cassettes 52 and 53 should be examined. It should be noted, however, that 
both the second and third paper cassettes 52 and 53 can print the image data at 
100% magnification. Thus, the third paper cassette 53 is selected since its 
recording sheet size (letter size) is smaller. 

[0137] At Step S18, a paper cassette that can print the image at a magnification 
closer to 100% is selected. If the received image data is of B4 size, the first paper 
cassette 51 holds B5 size sheets lengthwise, the second paper cassette 52 holds A4 
size sheets and the third paper cassette 53 holds A5 size sheets, the print type of 
the first paper cassette 51 is LONG-PAGE, that of the second paper cassette 52 is 
REDUCED- 1 -PAGE and that of the third paper cassette 53 is also REDUCED- 1- 
PAGE. Because the print type of the first paper cassette 51, LONG-PAGE, is the 
tentative print type shown in the table T of Figure 7, the print type of the second 
and third paper cassettes, REDUCED- 1 PAGE, should be examined. Both the 
second and third paper cassettes 52 and 53 can print the received image data if the 
image is reduced. Thus, the second paper cassette 52 holding A4 size paper is 
selected since its reduction ratio is closer to 100%. 

[0138] At Step S19, since there is only one comparative print type, a paper 
cassette having that print type is selected. 

[0139] At Step S20, the paper cassette selected at Step S16, S17, S18 or S19 is 
stored in RAM 30 as the second candidate. 

[0140] The program proceeds to Step S31 (Figure 16) from S20. 

[0141] At Step 31 in the flowchart of Figure 16, the paper cassette of the first 
candidate (Step S10 in Figure 14) is compared with that of the second candidate 
(Step 20 in Figure 15) to determine which holds smaller size sheets. The paper 
cassette having the smaller size sheets is selected as an ultimate paper cassette. 

[0142] When the answer at Step Sll is negative (Figure 15), the program 
proceeds to Step S32 (Figure 16). The answer at Step Sll is negative when no 
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print type in the table T corresponds to the tentative print type, or when the print 
type for comparison does not match any of the print types of the first to third paper 
cassettes 51 to 53. In short, there is no second candidate. Therefore, the paper 
cassette of the first candidate is selected as the ultimate paper cassette. 

[0143] At Step S33, the image data is printed on a sheet fed from the paper 
cassette decided at Step S31 or S32. 

[0144] As described above, the present invention has the following advantages. 

[0 145] l) If there are a plurality of paper cassettes having the same print type, 
i.e., there are a plurality of paper cassettes having the same level of priority, one of 
the paper cassettes that has a reduction ratio closest to 100% is selected. 
Therefore, the image is reproduced at the receiving side as close to the original 
image as possible. In other words, the sameness between the original image and 
the reproduced image is ensured as much as possible. Thus, the best-suited 
recording paper can be selected. 

[0146] 2) In addition, when the reduction ratios of the paper cassettes are the 
same, a paper cassette that holds sheets of smaller size is selected. Accordingly, a 
margin to be left on the recording sheet is reduced. This also contributes to the 
most appropriate sheet selection. 

[0147] 3) Moreover, if the paper cassettes hold the sheets of same size, the one 
that can print the image without turning is selected. Consequently, it is 
unnecessary to turn the image data. This contributes to not only the best sheet 
selection but also the prompt printing. 

[0148] 4) The consideration table T is stored in RAM 30 as shown in Figure 7. 
If the tentative print type of a paper cassette selected as the first candidate matches 
a tentative print type listed in the consideration table T, a print type is sought for 
as the comparative print type, and the paper cassette of second candidate is selected. 
Then, the first candidate is compared with the second candidate, and the one 
having sheets of smaller size is selected as the ultimate paper cassette. By 
considering two candidates, much better sheet selection can be expected. 
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[0149] 5) The 100% magnification preferred mode and the one-page-printing 
preferred mode are available, and the operator can select one of them arbitrarily. 
Therefore, the operator can determine a suitable mode. 

[0150] 6) The first and second candidates are selected in a similar manner 
(Figures 14 and 15). If the paper cassette selection is conducted by a program, a 
single program can be commonly utilized for both the first and second candidates by 
means of a subroutine. 

[0151] It should be noted that the present invention is not limited to the 
illustrated and described embodiments. Various modifications and changes which 
can be made without departing from the sprint and scope of the present invention 
will be described below. 

[0152] (l) If the print types to be compared have the same level of priority, a 
paper cassette that holds recording sheets of narrower width may be selected. 
Specifically, if the first to third paper cassettes 51 to 53 hold the recording sheets of 
similar (or substantially the same) size, e.g., if the first cassette 51 holds A4 size 
paper and the second cassette 52 holds letter size paper, and the print type of both 
the first and second paper cassettes 51 and 52 is JUST-1-PAGE, a paper cassette 
holding the narrower sheets is selected. This reduces a margin to be left on a 
recording sheet. 

[0153] (2) Although the embodiments deal with image data received from a 
remote machine, the image data may be that scanned by the scanner 40 during a 
photocopy operation. 

[0154] (3) The page synthesis mode may combine more than two pages of 
image data and print it on a single sheet of paper. 

[0155] (4) The facsimile machine 1 may also have a user-defined mode in 
addition to the 100% magnification preferred mode and the one-page-printing 
preferred mode. This allows the user to arbitrarily determine the order of priority 
with respect to the print type. 
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